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(57) ABSTRACT 

An IC card capable of accumulating the degree of shoppers 
interest in a commodity is provided. For this purpose, the IC 
card has a front Surface provided with a display for display 
ing information of the commodity. The displayed contrast 
thereof can be changed continuously or progressively in 
Stages by Shopper's touch to a Sensor. The characters of the 
display are normally light, and therefore the shopper must 
touch the Sensor to increase the contrast of the display in 
order to obtain more information of the commodity he/she is 
interested in. As a result, the Shopper touches the Sensor of 
the IC card attached to the commodity he/she is interested in. 
The number of times shopperS touch the commodity is 
counted by a counter, So that the degree of Shoppers interest 
in the commodity can be grasped quantitatively. 

8 Claims, 5 Drawing Sheets 
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IC CARD FOR ACCUMULATING DEGREE 
OF INTEREST AND SYSTEM FOR 

ACCUMULATING DEGREE OF INTEREST 
USING SUCH CARD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an IC card, particularly a 
card used as a tag attached to a commodity for accumulating 
the degree of Shoppers interest in the commodity, and to a 
System for accumulating the degree of interest utilizing Such 
card. 

2. Description of the Related Art 
Conventionally, tags have been attached to commodities 

for indicating the price, size, and material thereof and 
displayed at the Store. Proposals have been made to employ 
IC cards as the tags and attach them to commodities for 
applications Such as distribution management and the like So 
as to enhance the efficiency. 

For retail Stores actually Selling commodities to shoppers, 
data related to the commodities drawing the Shoppers 
interest is extremely important for Sales Strategy. However, 
the conventional IC card tags described above do not 
accumulate the degree of shoppers interest as objective 
data. Therefore, the degree of Shoppers interest is accumu 
lated by a perSon in charge Standing in front of a prescribed 
commodity and counting the number of times the Shoppers 
touch the commodity. As a result, accumulating the degree 
of interest has been highly costly. 

In addition, the conventional IC card described above is 
used only to indicate prescribed matterS Such as the price of 
the commodity, and therefore the card becomes useless to 
the Shopper once he/she has purchased the commodity. 
Although the IC cards used as the tags can be collected by 
the retailer for reuse, good commodity Service can be 
desirably provided if the use of the cards can be changed to 
a more valuable one to the purchaser when the commodity 
is Sold. 

In order to provide the IC card with a new use, the 
contents Stored in the logic and the memory therein must be 
changed. However, the conventional IC cards described 
above do not have the arrangement that allows an easy 
change to be made at, for example, the Sales area of the retail 
shop. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the 
problems described above, with an object of providing an IC 
card for accumulating the degree of Shoppers interest in a 
commodity, and a System for accumulating the degree of 
interest utilizing Such card. 

Another object of the present invention is to provide an IC 
card that allows an easy change of its use to be made. 

In order to achieve the above objects, the present inven 
tion relates to an IC card for accumulating the degree of 
Shoppers interest in a commodity, comprising a display unit 
for displaying prescribed commodity information capable of 
changing the displayed contrast, a Sensor for Sensing a touch 
of the Shopper and, if the touch is Sensed, changing the 
contrast of the display unit, and a counter for counting the 
number of times the Sensor is touched. According to the IC 
card of the present invention, the degree of Shoppers 
interest can be accumulated as the number of times the 
ShopperS touch the Sensor. 

According to the above arrangement that allows a change 
to be made in the contrast of the display unit, shopperS touch 
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2 
the sensor of the IC card attached to the commodity they are 
attracted to and increase the contrast of the display for 
checking the displayed content. The degree of Shoppers 
interest in the commodity can be accumulated by counting 
the number of times the ShopperS touch the Sensor. 
The above IC card for accumulating the degree of interest 

further comprises a transmission/reception unit for commu 
nicating data with the outside world, a Storage unit for 
Storing prescribed data, and a control unit for controlling 
Such operations. In the above IC card for accumulating the 
degree of interest, the contents of the Storage and control 
units are changed based on a change Signal received by the 
transmission/reception unit, So that a change in use of the 
card can be made. 

Further, in the above IC card for accumulating the degree 
of interest, the control unit is formed by a reconfigurable 
FPGA and the storage unit is formed by any one of a flash 
memory, a ferroelectric memory and an SRAM. 
According to the above IC card for accumulating the 

degree of interest, the change Signal is transmitted by either 
wireleSS or wired communication. 
The above arrangements make it possible to change the 

contents of the data and the logic incorporated therein So that 
use of the IC card can be changed, thereby expanding the use 
of the card. 

In the above IC card for accumulating the degree of 
interest, antenna wire is provided around the Side Surface of 
the body thereof. 
The above arrangement in which the antenna wire is 

provided around the Side Surface of the body allows a large 
effective area to be Secured at the front Surface for use as the 
display unit and the like. 

In the above IC card for accumulating the degree of 
interest, a capacitor is provided at the rear Surface of the 
body So as to Supply electric power during operation con 
Suming a large amount of power. 

Since the capacitor is thus provided at the rear Surface for 
Supplying electric power during power-consuming 
operation, the capacitor with a large area can be formed, 
which leads to a high ability to Supply electric power, 
without occupying the Space for other elements. 

The present invention is also directed to a System for 
accumulating the degree of interest in which the degree of 
interest accumulated by the above IC card is collected by a 
local control device provided at each Sales area. 

In addition, in the above System for accumulating the 
degree of interest, data related to the degree of interest 
accumulated by the IC card is fed back to the Supplier of the 
commodity. 
The above arrangement enables the local control device to 

easily collect the degree of interest accumulated by the IC 
card, thereby allowing prediction of a good Seller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view showing one embodiment of an IC 
card for accumulating the degree of interest according to the 
present invention. 

FIG. 2 is a block diagram showing an arrangement of the 
IC card for accumulating the degree of interest shown in 
FIG. 1. 

FIG. 3 Shows an example of a System for accumulating 
the degree of interest utilizing the IC card for accumulating 
the degree of interest shown in FIG. 1. 

FIG. 4 shows an example of a distribution system utilizing 
the IC card for accumulating the degree of interest shown in 
FIG. 1 and a hanger rack controller. 
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FIG. 5a is a front view showing another embodiment of 
the IC card for accumulating the degree of interest according 
to the present invention. 

FIG. 5b is a partial side view showing the IC card for 
accumulating the degree of interest shown in FIG. 5a. 

FIG. 6 is a diagram showing the arrangements of the IC 
card for accumulating the degree of interest shown in FIG. 
5a and a controller located outside thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, preferred embodiments of the present invention will 
be described with reference to the drawings. 
Embodiment 1 

FIG. 1 is a front view showing an embodiment of an IC 
card for accumulating the degree of interest according to the 
present invention. Referring to FIG. 1, an IC card 10 
attached to a commodity has a front Surface provided with 
a display 12. The display 12 is used for displaying Such 
necessary information as the price and Size of the commod 
ity. When a shopper touches a sensor 14, the contrast of the 
display can be changed continuously or progressively in 
Stages, Such as two stages of dark and light. Since the 
characters of the display are normally light and therefore 
barely visible, the Shopper must increase the contrast of the 
display 12 by touching the sensor 14 to obtain more infor 
mation about the commodity he/she is interested in. Thus, 
the sensor 14 of the commodity which has drawn the interest 
of the Shopper is touched as a matter of course. Therefore, 
the degree of shoppers interest can be judged as high or low 
by counting the number of times the Sensor 14 is touched. 
The sensor Suitable for use as the sensor 14 includes a 
preSSure Sensor capable of Sensing a touch of Shoppers, but 
any other Sensors can be Suitably used as long as they can 
Sense a touch of Shoppers when used as a tag. 

The IC card 10 shown in FIG. 1 further includes Solar 
cells 16 for Supplying electric power to respective units, an 
attachment member 18 used for attaching the IC card 10 
used as a tag to a commodity, a Small Speaker 20 for 
advertising the commodity with Speech, and the like. The 
above-described display 12 can be formed by, for example, 
a Liquid Crystal Display (LCD), and a color liquid crystal 
display can also be used. 

FIG. 2 is a block diagram showing an arrangement of the 
IC card for accumulating the degree of interest according to 
the present embodiment. Referring to FIG. 2, the IC card 10 
includes a storage unit 22 for Storing necessary information. 
The information Stored in the Storage unit 22 travels through 
a control unit 24 and displayed at the display 12 controlled 
by a display unit 26. The information can be provided in the 
form of Speech as well, if necessary, from the Speaker 20 
controlled by a speech unit 28. The IC card 10 of the present 
embodiment further includes a transmission/reception unit 
30 for communicating prescribed information with a con 
troller located outside thereof. Consequently, information as 
to whether or not a certain commodity actually exists in a 
predetermined place can be communicated and utilized for 
inventory control and prevention of theft. 

Further, the control unit 24 is connected to the sensor 14 
and a counter 32. AS described above, the counter 32 counts 
the number of times shoppers touch the sensor 14 of the IC 
card 10 attached to the commodity they are interested in. The 
count of the counter 32 is stored in the storage unit 22. The 
number of times the sensor 14 is touched, or in other words 
the count indicated by the counter 32, is increased if the 
commodity attracts a high degree of interest from the 
Shoppers. As a result, the degree of interest of the particular 
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4 
commodity can be grasped quantitatively. The data concern 
ing the degree of Shoppers interest thus accumulated by the 
Sensor 14 and the counter 32 is Stored in the Storage unit 22 
and then transmitted to the outside controller through the 
transmission/reception unit 30. 
Embodiment 2 

FIG. 3 shows an exemplary System for accumulating the 
degree of interest employing the IC card according to the 
first embodiment. Referring to FIG. 3, a commodity 34 is a 
garment hung on a hanger rack 36. Each hanger rack 36 is 
provided with a hanger rack controller 38. In the present 
embodiment, the IC card 10 is suspended from each com 
modity. 
As shown in FIG. 2, the hanger rack controller 38 can 

receive the information concerning the degree of interest of 
ShopperS transmitted from the transmission/reception unit 
30 of the IC card 10, and also accumulate the degree of 
Shoppers interest in the commodity on the hanger rack 36 
at which the controller 38 is provided. Each hanger rack 
controller 38 recognizes before hand which commodities 34 
are hung on the hanger rack 36 for which it Serves, and 
manages the inventory and monitors theft using increase and 
decrease in number of the commodities. By giving an 
instruction to the hanger rack controller 38 from the external 
Source, the displayed contents of all the IC cards 10 used as 
tags for the commodities 34 hung on the hanger rack 36 can 
be changed Simultaneously. As a result, a collective change 
in display of the tags can be made, which has been done by 
hand in the conventional System, leading to a reduction in 
perSonnel expenses for this operation. In addition, while the 
conventionally used tag employs bar code or the like, use of 
the IC card 10 as a tag results in a considerable increase in 
type and amount of information that can be handled by the 
card. Therefore, the card can be used as a means of man 
aging overall commodity distribution in addition to accu 
mulating the degree of interest of shoppers. The IC card 10 
for accumulating the degree of interest and the hanger rack 
controller 38 communicate with each other once in, Say, ten 
Seconds for transmission and reception of the data. 

FIG. 4 shows an example of the overall commodity 
distribution system utilizing the IC card 10 and the hanger 
rack controller 38 shown in FIG. 3. Referring to FIG. 4, the 
commodities produced by the producer are packed in a box, 
Such as a corrugated cardboard box 40, and conveyed to the 
distribution center. In this event, each box 40 is provided 
with the IC card 10 according to the present embodiment. 
However, it should be noted that the card 10 is attached not 
for accumulating the degree of Shoppers interest but for 
communicating information between an on-vehicle control 
ler (not shown) provided at a truck for conveying the 
commodities. As a result, the content and number of com 
modities loaded onto the truck can be constantly monitored, 
providing an aid for prevention of theft. 

Each commodity arrived at the distribution center is 
provided with the IC card for accumulating the degree of 
interest. Next, as described above, the commodities are hung 
onto the hanger rack 36, which is provided with the hanger 
rack controller 38, whereby data is communicated between 
the IC card 10 for accumulating the degree of interest and 
the hanger rack controller 38 as described above. A remotely 
controlled Personal Digital Assistant (PDA) may be used at 
the distribution center So as to display the price of the 
respective commodities in a collective manner. 
The commodity 34 hung on the hanger rack 36 is con 

veyed further from the distribution center to retailing depart 
ment Stores. Of course, it is also possible to convey com 
modities 34 still packed in the boxes 40 without being hung 
on the hanger rack 36 at the distribution center. 
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The commodity 34 arrived at the department store accu 
mulates the degree of interest of Shoppers with use of the IC 
card 10, and transmits the data concerning the degree of 
interest to the hanger rack controller 38. The data concerning 
the degree of interest obtained at the hanger rack controller 
38 is transmitted to a local control device 42 located at each 
Sales area of the retailing department Store. The data as to the 
degree of interest thus obtained by the local control device 
42 can be fed back to the distribution center and further to 
the producer. By thus feeding the data concerning the degree 
of interest back to the distribution center or the commodity 
Suppliers including the producer, a good Seller can be 
predicted at the upper Stream of the commodity distribution. 
Consequently, the producer can determine which commodi 
ties should be produced in which amount. In addition, 
estimate can be made beforehand at the distribution center as 
to which commodities should be delivered to which depart 
ment Store at which timing in which amount. 

The system similar to the one described above has been 
implemented as a Point-Of-Sale (POS) system. However, 
the POS system provides information as to the past result of 
which commodity was Sold in which amount, and is not 
necessarily Suitable for predicting which commodity will be 
Sold in which amount in the future. According to the present 
embodiment, a commodity which is likely to Sell good can 
be predicted with use of the data concerning the degree of 
interest accumulated by the IC card 10, which cannot be 
achieved by the conventional POS system. 

Further, as described above, the IC card for accumulating 
the degree of interest can also be used for inventory man 
agement. More Specifically, if the purchaser takes home the 
IC card 10 as well as the commodity 34 when he/she has 
purchased the commodity 34, the card which has been 
Suspended at the hanger rack 36 does not exist there any 
more. By thus informing the hanger rack controller 38 or the 
local control device 42 of the sale of the commodity 34, 
decrease in inventory can be acknowledged to achieve 
inventory management. As a result, the present System can 
also provide the function similar to that provided by the POS 
System. 
Embodiment 3 

In order for the shopper to take the IC card 10 home as 
described in connection with the Second embodiment, the 
use of the IC card 10 must be changed from the use as a tag. 

FIG. 5a is a front view showing an IC card capable of thus 
changing a use thereof, and FIG. 5b is a partially omitted 
Side View of the card. In the figures, the elements identical 
to those in FIG. 1 are labeled with the same reference 
numerals and description thereof will not be repeated. 

Referring to FIG. 5a, the IC card 10 has a front surface 
provided with the display 12 formed by an LCD or the like 
and the Solar cells 16 for Supplying power during normal 
operation. The IC card 10 contains therein an IC 44 for 
operation control. 

Referring to FIG. 5b, the IC card 10 according to the 
present embodiment includes antenna wire 46 wrapped 
around the side Surfaces thereof. As shown in FIG. 5a, the 
antenna wire 46 is connected to the IC 44 by antenna lead 
wire 48. Such arrangement enables the IC 44 to communi 
cate with the outside controller through the antenna wire 46 
for exchanging the prescribed information. 

In addition, the IC card 10 further includes a capacitor 50 
at the rear Surface thereof, as shown in FIG. 5b. The 
capacitor 50 is formed by attaching a conductor in the form 
of a plate covering the entire rear Surface of the body, So that 
a wide area can be Secured therefor without obstructing 
other elements. AS a result, Sufficient operational power can 
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6 
be Supplied during operation requiring a large amount of 
power, Such as transmission of the data Stored in the Storage 
unit of the IC card 10 to the outside controller, that cannot 
be afforded by the power supplied by the Solar cells 16 and 
the radio wave transmitted from the outside controller. The 
capacitor 50 stores electric power provided by the Solar cells 
16 and the radio wave transmitted from the outside control 
ler while the above-described power consuming operation is 
not performed. 
By thus providing the antenna wire 46 at the Side Surfaces 

of the body and the capacitor 50 for Supplying power during 
power-consuming operation at the rear Surface thereof, a 
large Space is Secured for the display 12 at the front Surface 
of the body. In addition, Such provision of the antenna wire 
46 around the side surfaces of the body leads to reduction in 
thickness of the IC card 10. 

FIG. 6 shows the arrangements of the IC card and the 
outside controller 52 according to the present embodiment. 
The arrangement of the IC card 10 shown in FIG. 6 is 
identical to that shown in FIG. 2. According to the present 
embodiment, the control unit 24 is formed by a reconfig 
urable Field Programable Gate Array (FPGA). The storage 
unit 22 may be formed by a flash memory, a ferroelectric 
memory, an SRAM, or the like. 
The present embodiment is characterized in that when the 

transmission/reception unit 30 receives a predetermined 
change Signal from the outside controller 52, the logic built 
in the control unit 24 and the data content Stored in the 
Storage unit 22 can be changed based on this change Signal. 
Such change can be made by commonly-used methods of 
changing the logic in the reconfigurable FPGA and rewriting 
the memory content. 
By thus changing the contents of the Storage unit 22 and 

the logic built in the reconfigurable FPGA used in the IC 
card 10 based on the externally Supplied change Signal, the 
IC card used for a tag attached to a commodity can be used 
differently as, for example, a toy Such as a portable game 
device. As a result, when a commodity is Sold, the change 
Signal is communicated from the outside controller 52 to 
change the contents of the memory and the logic built in the 
IC card 10 while the shopper pays for the commodity at the 
cashier, whereby the card can be used as a portable game 
device. Therefore, the portable game device comes with the 
commodity if the Shopper takes home both the card and the 
commodity. 
The above-described change Signal can be communicated 

between the IC card 10 and the outside controller 52 by 
wireleSS radio communication through the antenna wire 46. 
Alternatively, the IC card 10 can include a terminal dedi 
cated for communication of the change Signal by wired 
communication. 

It is also preferable to form, in advance, a Switch 54 by a 
transparent electrode at a part of the display 12, as shown in 
FIG. 5a, in order for the IC card 10 to be used as a portable 
game device. Further, as shown in FIG. 5a, by providing the 
speaker 20 at the front surface of the IC card 10, speech may 
be output when the card is used as a portable game device 
depending on the content of the Software. 
The altered use of the IC card is not limited to a portable 

game device. The IC card can also be used as an alarm, a 
Storage device for memos, or the like. Thus, the present 
invention achieves expansion of the use of the IC card. 
AS described above, according to the first and Second 

embodiments of the present invention, the number of times 
the ShopperS touch the Sensor of the IC card for accumulat 
ing the degree of interest is counted, So that the degree of 
interest of the ShopperS can be grasped quantitatively. 
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The data as to the degree of interest accumulated by the 
IC card is collected by the local control device, thereby 
achieving prediction of a future good Seller. 
According to the third embodiment of the present 

invention, communication is made with the outside control 
ler to change the use of the IC card, So that the IC card can 
be efficiently reused for a different purpose. 

Since the antenna wire required for data communication 
and the capacitor for Supplying power are provided around 
the Side Surfaces and the rear Surface of the body, 
respectively, a wide Space is effectively Secured at the front 
surface of the body to provide the display with a wide area. 

In addition, provision of the antenna wire around the Side 
surfaces of the body results in a thinner IC card. 

While there has been described what are at present 
considered to be preferred embodiments of the invention, it 
will be understood that various modifications may be made 
thereto, and it is intended that the appended claims cover all 
Such modifications as fall within the true Spirit and Scope of 
the invention. 
What is claimed is: 
1. An IC card attached to a commodity for accumulating 

the degree of Shoppers interest in the commodity, compris 
ing: 

a display unit for displaying prescribed commodity 
information, capable of changing a displayed contrast, 

a Sensor for Sensing a touch of the Shopper and, if the 
touch is Sensed, changing the displayed contrast of Said 
display unit; and 

a counter for counting the number of times Said Sensor is 
touched; 

wherein the degree of shoppers interest is accumulated as 
the number of times the ShopperS touch said Sensor. 

2. The IC card for accumulating the degree of interest 
according to claim 1, further comprising: 

1O 
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a transmission/reception unit for communicating with the 

outside world; 
a storage unit for Storing prescribed data; and 
a control unit for controlling Such operations, 
wherein contents of Said Storage and control units are 

changed based on a change Signal received by Said 
transmission/reception unit So as to change the use of 
said IC card. 

3. The IC card for accumulating the degree of interest 
according to claim 2, wherein Said control unit is formed by 
a reconfigurable FPGA, and Said Storage unit is formed by 
any one of a flash memory, a ferroelectric memory, and an 
SRAM. 

4. The IC card for accumulating the degree of interest 
according to claim 2, wherein Said change Signal is trans 
mitted through either wireleSS or wired communication. 

5. The IC card for accumulating the degree of interest 
according to claim 2, wherein antenna wire is provided 
around a side Surface of a body. 

6. The IC card for accumulating the degree of interest 
according to claim 2, wherein a capacitor is provided at a 
rear Surface of a body for Supplying electric power during 
operation consuming a large amount of power. 

7. The IC card for accumulating the degree of interest 
according to claim 1, wherein the degree of interest accu 
mulated by the IC card is collected by a local control device 
provided at each Sales area. 

8. The IC card for accumulating the degree of interest 
according to claim 7, wherein data concerning the degree of 
interest accumulated by the IC card is fed back to a Supplier 
of the commodity. 


